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Recommendations/Discussion (con't)

noted in the thyzroid and testes, and historical control data for
the incidences of C-~cell adenoma/carcinoma, and interstitial cell
tumors of the testes, are requested. The data should be from the
laboratory performing the study for the strain of rats tested
(Charles River Spracue-Dawley), and should be tabulated by study
for each ftumor type. Data from at least the two years preceding
the study, and whatever period after the study as is available,
is reguested. &All available data were presented to the
Toxicology Branch Peer Review Committee, and it was decidea that
a final determination was not possible in the absence of the
reguestaed historical control data. The Committee also felt that
an MID may not have been reached in this study, however in view
of the current classification of folpet as a "B2Y carcinogen,
additional testing is not required at this tiue.

Hon~oncogenic findings noted in this study included dose-
related increases in the inclidences of hyperkeratosis/acenthosis
and ercsion of ithe stomach. Other potentially treatment-related
non-nzoplastic findings included "medullary tubule hyperplasia®
of the ovariss, and increased “focl of vacuclated hepatocytes" in
iver. Claxification of the lesion observed in the ovary is
sted., In eddition, A better Qeqcrlpfjon of the findir- in
ey dascribed as “aﬂongxcan hapatl"“ is requested, partic-
as it relates to findings such as Yfatty change (infiltra-
zica)" and “focl of vacuolated hepa ccytes™. The significance of
the apperent findings in Lneae two tissues will be Ffurther evalu-

ated when the additional desc ?iption are provided (pleass refer
to DER for a complete discussion of these findings).

The results of diet analvses nust also be submnitted for this
study.

The NOEL for ithis studv is tentabtively set as 200 ppm
{noninal), and the LEL as 800 ypm (nonminal), based on findings in
the stovach. Vren the reguested informaticn is submithed, the
NOEL/LEL end study classification will be re-gvaluated.

"pt“”e"dosimg” wvanbit terai ologj study in the New
Zea te rabbit (Ecport #303~004) azssecsed the dQVﬂlopmewtal
el 0 me/Xg/day adnonistered by gavags in a “pulse dos-
ing 2l2.  In this study, o dosz2 (60 my/kg/day) previcusly
deunon d te produce nyd aphalus f”nan a“ inistered over the
tiz tation mthcf) fferant groups of
ol three-d: L treatnent-
la s was nobt pro
ce es in the
“de 7o okserved in
s el 3 i toxizity in
e s in aight ga N oVAS
21E0 dces ¢ dos =
50 ™ ocr da Wa
ligh Tha as
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Recommendations/Discussion (con'i) @@Maﬁé@

data when considered with the results of the previous teratology
study in rabbits (Argus Report #302-202, see DER in memo Saunders
to Jacoby, 11-23-84). ) ;

3. The rat reproduction study (#SOCAL 2140) was classified
as Core-Supplementarv data pending submission of historical con-
trol date for male and female rat fertility. The data should be
from the laboratory that conducted the study, and should be tabu-
lated as was described for the chronic feeding study in rats.

The NOEL for reproductive effects cannot be established until the
requested data are submitted. The NOEL for parental toxicity was
established as €90 ppm actual (00 ppm nominal), based on de-
creased weight gain of rats in the 3200 ppm dosz group (3600 ppm
nominal). When the reguested information is submitted, the
NOEL/LEL and study classification will be re-evaluated.

S8 :TCX/HED:9~11~86:FILE MEMOS01
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Raviewer: D, Stephen Saunders, Ph.D. Y)
Toxicologist, Section V, Toxicology Branch Q[}_ l

Secondary Reviewer: Laurenca D. Chitlik, DABT
Head, Section V, Tcxicology Branch /§é7

DATA EVALUATION REPORT

STUDY TYWE: 2-year chronic feeding study ia rats.
{(Guidelines 83-5)

MRID NUMBER: 151560 ACCESSION HUMBER: 258787-95
TEST MATERIAL: Folpet SYNONYMS: Folpan, Phaltan
PROJECT NUMBER: 2107-10% REPORT TSSUED: 9-30-83

SPONSOR: Chavion Envirommental Health Center, Inc.
Richmond, CA. :

TESTING FACILITY: hacleben Labor wories America, Inc.
&lennd; VA 22180

TITLE OF REDPORT: Vlewbired Chronic Oral Toxicivy/Oncogeniciny
Study in Rats with Chevron Folpet Technical (8¥-1388), Final
Report.H

AUTHORS: Cox, R.H., ¥arshall, P.M., Voelker, R.W., Vargas, XK.J.,
Alsaker, R.D., and Dudeck, L.E.

Conciusion: Tentatnvely ciassified as pogitive {(in males only)
for oncogenicity in the thyreid (C~cell adenoma and carcinoma)
and the testes (interstitial cell tumor). Additiconal histcrical
coatrol data ere necessary to Ffully eveluate these findings (see
Discussion) .

2 cleavr dossz-relabsad increase in the incidences of hyper-
atonlq/acaxih@ i and erosicn was noted in the non-glandular
mach of trezated males and feuwsles. Ciher possible changes
e noted in tha liver eand ovary, hovever cdditional informaxnion
regarding possible findings in thess tissu2s is regusstad from
the Reglstrant (sae Discussion). Liver avd ovary :in”ch wilil
e re-evaluated upon submigsicn ef the eq&egtod informacion,

The resulcs of dlel analyses nust als

o be subnitted.

Chronie HCEL = 200 ppm (Hominal LDT) :

Chreonic LEL = 800 ppm (Nominal MDT) increazsed incidence ¢f
hyperkeratosis, acanthosis, viceration and/cr ercsicn
of ithe non-glandular stomach.

Classification: Core~Supnlenentary additionzl data
reguested.
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Materials and Methods

A. Materials: (1) Test metexial- Chevron Folpet Technical,

Nw(trichlaramethylthio)phthalimiue: Lot no. S¥X-1i388, 89.5% a.i.

(2) Test animals: Male and female Crl:CD(SD)BR albino rats ob-
tained from Charles River Breeding Laboratories, Kingston, HNew
York. Rats were approximately 6 weeks old at initiation of
treatnent.

B. Studv Desian

1) Animsl assignment~ Sixty rats of each sex were vandonly
signed (by means of a computer randomization program) to groups
that were fed diets containing 0, 200, 800, or 3200 ppm of folpet
for up to 104 weeks. After 52 weeks of traatment, 10 rats/sex/
dose were sacrificed and exawined for gross and nicroscopic
changes

Treatment wag initiated on October 18, 1982. The study was
scheduled for termination on Novenber 2, 1984.

2. Teat suhstance administration~ Folpet was adninistered to
rats via the diet. Diets were prepared weekly by adding the ap-
propriate amount of test waterisl to a smell awcunt of dilet and
blending to form a premix. The premix was then azdded to the
proper amouni of basal to form @ test diest at the required con-
centration., After preparstion, dlsts were separated into 3
aliquots and frozen, and offered to rats on day¢ 1, 3, and 5 of
each week. The submitted nmethods stated that diets were “frozen
and offerved three tirxes weekly because of the re1atlve inctapile
ity of the test material in the mixed diet? and that Ystability
and routine snslysis sanples wzres collected and sent to the spon-
sor for analysish,

he rest diet snalyses were not submitted, and
are reguired.

3. ?ood an@ Wat&x Adminiztration- Control or test diets and

ane , and if vagiavres W
boxojem@oum, q%ha wwxc RVE with the ona-way

of * e (ANOVA) . IT wvar vare heterocgensous, a serl

oi d clona {loglo, s 2, sguare root, r@cipxocal, anst-
law, ow renk) vere parfm'mﬂﬂ il the variances wexe homegs-
NROUS L hzmragneiﬁv [oa} we achievad, data wers analvzed
usi @ 1an‘ ”"MGLV‘J@- BEOVA.  If the ANOVA of trans-
£o: ¥ Lol ficant (p<0.05, one-~

tal data were LUKLR@K &n 1 by the Dunneti's T-test. 12
th VA was not significant, analilvsis was terminated.

o

b
U
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C. Methods and Results

1. Clinical signs and mortality~ Rats were “observed tuwice
daily for ¥viability and general appearance...Detailed clinical
examinations were performed weekly."

Results—~ Data for the results of routine or detailed clini-
czl examinations were submitted as a summary tabulation. HNo ef-
fect of treatment on the incidence of clinical signs was appar-
ent.

No effect of treatment on survival was apparent. After 18
months of treatment, survival in males (calculated by the re~
viewer) was 86%, 88%, 96% and 98% in control, low, mid and high
dose rats, reapectlve]y. For the respective female treatnment
groups, survival at 18 months was 88%, 92%, 94% and 82%. At ter-

mination, survival in the respective male groups was 46%, 74%, K ?%

64% and 62%, whereas for fenales was 62%, 58%, 62% and 60% for
control, lovw, nid and high dose rats, respectively.

2. Body Veight and Food Coensumption~ "Individual bkody
welghts and food consumption values were recorded weekly through
Veek 14 and biwveskly thercafter

Regultsg- Tre

atment with the test material did not produce
any significant effect on body weights in treated rats (Table 1.
Mean body welghts vere i “ilsr sl most measured intervals, and
total weight gain over the 104 week treatment period was similar
in all test grours.

Similarly, no effect of signi
food consumption was apparent.

Ficant effect of treatment on

Average compound intake, calculated by the investigators,
was about 2, 35, and 145 ng/kg/day in low, mid and high dose
nmeles, respesctively, and about 11, 45, and 180 mg/kg/day in the
respective female Lreatment groups.

3. Clinical Patheology~ (a) Hewnatoloday~ EBElood was withdrawn
from the orbital sinus of 10 rats/sew/dose randomly selected from
all nlmals on test. The following parameters were determined at
weeks 27, 53, 7% and 104:

e 3 ¥ " 2, ji
Hennglobin (HEB) RBC count
Hematocorit (HCT) Frythrocyte movphology
Differential leukocyts count Total leulocyte count A
Platelet count Zeticulocyte count (LiF

anewia is observed)

Results- ¥o definitive e

paremeters wers apparuv% A stat
in hemoglobin concentration was ns

greuws in week 53, however the chang

lated to dose nor was it appareni at

treatment on uemauo’oqlcal
cally siconificant increase
4 in all nale treatment

2 did not apodear to be re-
later measursments. No

[
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tr atment-related changes in Hct o; red cell count were apparemt
. in any of the treatment groups. A slight (6-14%) decrease in
platelst count was noted in high dose rats at 52 and 79 wesks for
males, and at 52, 7¢ and 104 weeks for females. Although statis-~
tlcally szgnlflcant only in males at week 52, the progressive de-
cline in female values over the last year of treatment suggests
that this effect may be treatment-related in females. . By study
termination, no difference in male platelet counts was apparentﬁ

No treastment-rzlated effects on total or dlfferentlal leult
cyte counts were noted.

Table 1. Mean Bodv Weights and Food Consumption®

Weight Gain

Group Week 52 Vigsek 78 Week 104 Heeks 0-104
i 585.3+53.1 583.1472.0 530.0+36.7 344.91+32.6
184.6420,1P 180.3+37.9 190.3+425.7
2M 567.1+67.3 591.0+64 .4 533.8i58.5 352.3+65.1
177. LTZJ 2 172.4+24.8 174.0+41.0
8.61% B.38 .31
34 581.6+47.9 600.7449.0 543.4446.2 364.0+44.7
178.1421.8 178.084+16.2 183.6123.0
35,19 34.02 38.62
41 568.,4+56.7 582.0+63.7 540.6+55.5 365.31+54.6
176.44+28. 1 184.8426.3 185.4418.3
141.91 145. 14 157.65
17 346.9443.7 394.7+52,.¢ 385.0+66.2 245.1+64.2
143.2+15.58 146.5+23.2 147.8445.7
2F 346.3+43.7 404,14+46.9 378.94+72.6 240.04+70.7
141.5+16.0 138.3423.0 144.94+25.1
11.68 9.78 10.93
3F 344.3440.4 416.14686.5 277 .8+64.5
144.641%.3 156.4432.5
47,96 42.97
AF 332.8431.0 388.0+53.4 251.44573 .4
147.5+15.0 161.2433.5
202.57 18%9.23
Sgata from submitted etudy. Valuas ure hody
welghte in ; std* dev., calculated by the investiga-
tors. M o= on l=contrel, 2=200 ppm. 3-890 ppn,
4m320g jogeyiin

mean weekly food consumption in grams, mean + std. dav.
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(b) Clinical chemistry~ Serum chemistry measurements were
. performed at the same times as hematology measurements. The fol-~
lowing parameters were determined:

Blood urea nitrogen Total and direct bilirubin
Cholesterol Total and differential
Blood creatinine protein

Glucose Calcium

tactic dehydrogenase Sodiun

Alanine aminotransferase Potassium

Aspartate aminotransferase Chloride

Alkaline phosphatase Phosphorus

Resultg—~ No treatment-related effects on c¢linical chenistry
parameters were apparent. BAlthough some statistically~signifi-
cant differences were sporadically noted, these changes were not
Sose~related and ware not observed at later time periods, and arve
therefore considersd spurious.

(c) Urinalysis~ Urine was alsc collected at weeks 27, 53, 79
and 104. The following paramelbers ware determined:

Urine volunme rA
Aupeararnce Ketones
Specific gravity Urobilinogen
Protein Glucose
Bilirubin Occult blood

Results~ No effect of treatment on any of the neasured pa-
rameters was anparant.

4, Ophthalnosconic Bvaninations-~ Eyes of all rats were ex-
amined before initiation of trzatment and at weeks 52 and 1085,
Tropicamide (1.0%) was instilled into the eyes to dilate the
pupils, and the examination was perforimed with an indirect
ephthalmoscope.

Le- NHo treatnent-related effects were noted. A common
g (1~5 ratzs per group) at veeX 52 without relation to
mert was retinochoroidsl degeneration., 2additlonal common
& ns at week 105 included cataract (1-6/gronp) and con-
vitis (1-6/oroup).

decropsy _Data: Nzcoropsies were conductzsd on all rats
gacrificad in a morikbund condition and found dead, on the 19
ratz/ser/dosn randomly solacted for the week 52 clinical pathol-
cgy esaninzticonsg, aad on &ll animals alive at schedulied termina-
ticn (week 105). Animzsls weve secrificed by induction of anes-
thegia via intravenous sodium pentoithal and sxzganguination.

Grosg eyaninations included observation of the appearance,
censistency, and weight of any tissue masses, as well as exanina-~
tion of the Yexternal surface, ovifices, external and cut surface
of the brain and spinal cord, caervical tissuss and organs, nasal
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cavity and paranasal sinuses, cranial, abhdominal, pelvic and tho-
raclc cavities and their viscera, and the carcass'". Standard
necropsy techniwues were followed. "All necropsies were per-
formed by appropriately trained personnel under procedures super-
vised by a board-certified pathologist." Tissues were preserved
in 10% neutral buffered formalin (with the exceptions of the eyes
and testes with epididymides, which were preserved in Bouin!
fivative), and embedded in parafiin (Paraplast) blocks. After
sectioning and staining with hematoxylin and eosin, tissues were
examined by light microscopy.

The folliowing tissues were weighed (indicated by an asterisk
[%])} and/or exanined for gross and microscopic changes: Abnor-
malities, Adrenals, lorta (thoracic), Blood smear (sacrificed
animals only), Bone (sternum 4+ marrow), Brain (fore, mid, hind,
brainstem)®, Caecum, Cervix, Colon, Duodenum, Esophagus, Eyes
(with Havderian glands), Heart*, Ileum, Jejunum, Kidneys#*, Liver
(2 lokhes)¥, Lung, Lymph node (mediastinal, mesenteric), Mammary
gland, Ovaries®, Pancreas, Pituitary, Prostate, Rectum, Salivary
glands (mandibular), Sciastic nerve, Seminal vesicle, Skeletal
wuscle (thigh), Skin, Skull, Spleen, Swinal cord (thoracic, cexrw
vical), Stomach, Testes (with epididymides)*, Thymus, Thvroid
(with parathyroid), 7Trachea, Urinary bladder, Uterus, Zymbal‘'e
gland.

Results: (a) Ordgan weights-~ No significant effect of treat-~
ment on absolute or relative organ weights was apparent at either
the interim or final sacrifice. Organ weight data is presented
in Tables 2a and Zb.

6. HNecropsy Rata: (b) Gross obseyvaticns~ At final sacri-
fice, potential treaitment-relatsd lesions were noted in the stom-
achs of either sex, and in the liver of nales.

iThickened® stowmach (no éistinction was made between tissue
of the glandular or non-glandular sbcmach) was noted in 1/23,
5/’7, 5/32, and 6/31 control, low, mid and high da«e nales, re-
swactively, and in 3/3%, 0/2%, 0/31, and 3/30 of the respectiva
ﬁbmake treatnent gvaups. Similar findings were also noted at the

=4
interim sacrifice in 1, I, 2, and 3 control, low, mid and high
dose males (ou 10 exawined) and in 0, 2, 2, and 2/10 of the re~
spactive female tresitwant groups. & similar effect of treatment
n th

]

c“m Ftomaﬁh was not appsvent in animels that died on Lemu, as
of 8727 (30%), 3/13 (27%), 2/13 {(17%) and 5/13 (28
1uted in control, low, mid and high dose mal respec-

Y. WweveA" incidenzaes of 4/19% (21%), 3/21 (la~‘ 4719 (21%)
and ’/40 (20%) werz notad 1 ts from the respective female
treatment arouu~ that died on test,

'D€
»J
)
(%

[
=4
Al
[s4

An apparent incrzase in the incidence of “dark foci/arsas!
of the liver was AOu@d in treated males atv final sacrifice. The
fellowing incidesnces for control, lov, mid and high dose males
anrd females wers no teé* 2/23, &6/37, 7/32 and 14/3% nales: and
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8/31, 9/29, 4/31 and 7/30 females. A similar response was not
noted at interim sacrifice nor in animals that died on test.

(c) Microscopic observations- (1) Neoplastic Lesions: Appar-~
ent increases in the incidences of neoplasia of the thyroid (C-
cell adenoma/carcinoma), and interstitial cell tumors of the
testes, were noted at final sacrifice in treated males but not
females (Table 3).

Although not clearly dose-related, the relatively high inci-
dence of adenoms and carcinoma of the thyroid C-cell in treated
animals suggests a compound-related effect that may not be dose-
dependent. Similar apparent compound-related increases in the
incidence of C-cell hyperplasia were also noted. These data were
evaluated by the Toxicologv Branch Statistical Support Teanm
(Table 5), who found a positive trend for the carcinoma, but not
adenoma. If the incidences of C~call adenoma and carcinoma are
combinad, a positiva trend is no longer apparent, and palr-wise
comparicons yield a significent response only in the lovw dose
group.

An apparent increase in the incidence of interstitial cell
tumors and hyperplasia was also noted in treated males. The in-
crease in incidence was most apparent at f£inal sacrifice, al-
though a possible slight increase was noted in rats that died on
test. These findings were also evaluated by the Toxicology
Brancn Statistical Suvpport Tean. A positive trend for thsse tu-
mors was also noted (p=0.02), however palr-wise comparisons did’
not yvield & significant result.

3t

Meoplastic lesions of the stowmach or intestines, as vere
noted in the mouse, were noh noted in this study. Other neoplas-~
tic lesiong apgpeared teo he randomly distributed, and were not re-
lated to treatuwent vith the test compound.
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Table 2a. Absolute and Relative Organ Weights- Interim Sacrifice

a
HATES
Tissue Control 200 ppm 800 ppn 3200 ppn
Brain 2.14i0.15b 2.18+0.12 2.11%0.10 2.13+0.,11
0.41+0.03%  0.38+0.04 0.39+0.03 0.39+0.03
Kidney 3.70+0.55 3.87+0.59 3.654+0.45 3.60+0.56
0.71+0.10 0.68+0.08 0.67+0.,07 0.66+0.07
Heart 1.56+0.23 1.544+0.17 1.464+0,13 1.484+0.18
0.3040.06 0.27+0.02 0.,27+0.02 0.27+0.04
Liver 15.954+2.90 16.3842.16 14.80+2.09 15.00+1.81
3.08+0.64 2.86+0.26 2.71+0.29 2.73+0.16
Tastes T.012-0.45 5.174+0.44 4,86+0,39 4.66+0,86
G.97+0.1% 0.91x0.10 0.20+0.11 0.85+0.186
FEMALES
Brain 1.9540.10 1.94+0.12 1.95+0.09 1.94+0.08
0.62+0.07 0.594+0.11 0.65+0.03 0.64+0.06
Kidnays 2.234+0.320 2.1440.33 2.13+0.18
0.70+0.07 0.7140.11 0.704+0.05
Heart 1.06+0.13 1.00+0.08 0.97+0.11
0.33+0.02 0.334+0.04 0.324+0.03
Liver 3.38+1.30 9.00+1.47 8.2£+0.39 7.78+0.85
2.62+0.32 2.6830.3¢ 2.7540.20 2.56+0.14
Cvaries 0.11+0.03 0.11+0.03 G.11+0.08 C.12+0.05
0.03+0.01 0.034+0.01 G.04+0.02 0.04+0.02
Bpata excerpted from submitted study.
Ahsclute crgan walghts are in grams, nhean - std. dev.
Crelative organ weights as percant of body weight.




Tabie 2b. Absolute and Relative Organ Weighis- Final Sacrifice®

Folpet

Rat Chronic Feeding Study

#2107~1.09

Tissue

Brain

Brain

Kidneys

8pata excerphted from submit
Dabsolute organ welghts in
ctive crgan

T ]
NE24O

Control

2.28+0.107

0.46+0.04%

2.024+0.10
5%+0.11

2.78+0.37
0.824+0.20

1

1

wel

MALES
200 m 800 prnm
2.28+0.12 2.24+0.11
0.46+0.06 0.45+0.05

4.49+1.24
0.90+£0.24

1.7640.26
0.7770.06

4.9142.90
2.99+0.54

4.9041.13
0.9840.22

FELZ

2.04+0.10
0.6140.13

1.27+0.15
0.33+0.08

0.36+1.70
3.0240.57

0.1540.08
0.04+0.02

,,. ~,»¢

CALs &s

4.5040.92
Cosusn 3

1.7940. 27
36+0.07

<

92+3.16
164+0.70C

o)
Ut
B

4.6640.70
0.92:+0.13

ALES

2.0540,30
0.544+0.09

2.95+0.659
0.78+0.2%

o
(98]
X

24
L35+

@ o

0
0.

[oc
~

1¢.9041.90
2.33+£0.38

0.17+0.12
0.054+0.03

e

4.35+0.83
0.86+0.19

1.68+0.20
0.33+0.04

}.J
w

e Y

o

»

84+3.23

.1040.53

<42+1.69
.074+0.36

.01+0.10
.58+0.10

77
S

e
v
s
i

.7

-0
0

@

54
16

.264+0.16
.3640.06

10.40+2.45
2.9240.57

0
0

std.,

of kedy welygnt

17

7+
L05%

G o

0
0

®

s

B

12
03
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e

. (2) Honwneoplastic Lesions~ The most significant effect of
treatnent on the incidence of chronic, non-neoplastic lesions oc-
curred in the stomach (Table 4). & larges increase in the inci-
dence of hyperkeratosis/acanthosis was noted in high dose males
and females at final sacrifice, and zppeared to be assocliated
with an increase in the incidence of erosion/ulceration of the
non~glandular portion of the stowach, and submucosal edera/ in-
flammation in mid and high dose rats. A similar pattern of re-
sponse was noted in rats at the 1 yr interim sacrifice, however
orily tne incidence of hyperkeratosis/acanthosis ~f the stomach
appeared te be clearly increased in rats that died on test.

Other lesions that were cobserved with increased incidence at
final sacrifice included acinar atrophy of the pancreas, which
was observed in increased incidence in high dose males and fe-~
males, and medullary tubule hyperplasia of the ovaries. However,
wvhen the incidences of these findings for animals that died on
test and ravrs sacrificed at one year are included, no effect of
treatment on the pancreas is apparent. The incidence of
"medullary tubule hyparplasia® appeared to be increased in a
dose~related manner even after the addition of findings in rats
that died on test and f£rom the interim sacrifice. However, this
finding is unvsual in the experience of Toxicology Branch, and
further description of these microscopic findings is requested.

Other changes possibly related to treatment were noted in
the liver, however Toxicology Branch is unfamiliax with the term
"gpongiosis Hepatis®, and hov this lesion relates to other find-
ings reported in the liver., Clarification of this finding is re~
quested from the Registrant, and possible findings in the liver
will be re-evaluvate d at that tiwe.

The decrease in the incidence of microcalculi of ithe kidnay,
eported for high dose males and femeles, is without toxicologi-
cal significance.

ULhax lesicons noted were not related to treatment, and were
considered usual For the age and strain of rats used.

(4) Correlslicon of aross and microscopic observations-— Indi-
vidual animal findings tabulated gross findings with microscopic
observations. Most gross findings relevant to a swecific organ
or tissue appeared to have been exanined microscopically and
diagnosad.

ew
Cod
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Discusgion

The highest dose tested in this study, 3200 bpn in the diet,
produced no effect on growth or food consumption in treated rats.
Body weights and total weight gain were comparable in all treat-
ment groups at study termination.

No towicologically significant effect of treatment on hema-~
tology, clinical chemistry, or urinalysis was noted.

Ophthalmoscopic exaninations did not reveal any treatment-
related effects

At necropsy, no effect of treatment on absolute or relative
organ weights was apparent.

Upon gross and microscopic examinations, treatment-related
non~neoplastic ef<ccts were noted in the stomachs of mid and high
dose male and female rats. An increased incidence of hyperker-
atosis/acanthosis was noted in mid and high dose males and fe-
nales {(approximately 60% in high dose and 18-25% in wid dose rats
compared to akout 13% in controls). This finding was related to
an increased incidence of ulceration and/or erosion of the non-
glandular portion of the stomach in mid and high dose rats.

Othar potentially treatment-~related non-neoplastic findings
included ®medullary tubule hyperplasia!" of the ovaries, and in-
creased "focl of vacuoleated hepﬁtocytes" in the liver. Claxifi-
cation of the lesion observed in the ovary is regquested. In ad~
Gition, a better descriptlion of the finding in the liver de-
scribed as Ysponglosis hepabls“ is requested, particulsrly as it
relates to f£indings such as %“fatty change (infiltxation)!® and
"focl of vacuolated hepet cytes“ The significance of the appar-
ert findings in these two tissues will be further evaluated uhen
the additional descriptions ave provided.

Apparent increases in the incidences of C-cell adenoma/car-
cinoma of the thyroid and interstitial cell tunor of the testis
were noted in treated meles, however no effect of treatmnent on
the incidence of &auy ﬂexnlastic lesion was noted in females. Al-
though not styrictly dose-related, a higher incidence of these tu-
mors was noted in trealted males as compared to control rats. In-
creases In the incidences of hyperplasia of these tissues wers
also novad that appzared to be compound-ralated kot not strictly

GOBE~LE G ticsl svaluation of these findings raevealed
a positive tre nowaver palr-vise comporisons revealad a sige
nificant result only for the conbined inclidence of C-zell adenoma

and caraoinoua in tha low dese group,

Intoerpret
that there 1
in this study.
clinical signs,
wveights was note

g findings In couplicated by the fact
ent cvidance that the HID was 1eacned
cn wedy weight gain, fcod consumption,
pathology, oprthalmovowy, oY 0Ly aw
only traatment related effecis no;ed

b
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{other than possible neoplasia in the thyroid and testes) were in
the stomach., However, the findings in the stomach were not of
sufficient severity as to affect feeding behavior or body weight
gain, and one nust question whether these effects were of suffi-
cient severity as to constitute the MTD. Further, a previously-
reviewed 20-day feeding study in the Sprague-Dawley rat found a
HOEL of 3000 pprm and an LEL of 10000 ppm, as comparad to the HDT
in this study of 3200 ppn.

In summary, eguivocal evidence of oncogenicity in the thy-
roid and testis of the male rat are presented in this study.
This int&rpx*“axlon is reinforced by an increased Ln01dence of
hyperplasia in these tissues, evidence of mutagenicity in a num-
ber of different test systems, and demonstrated oncogenlclty in
ithe mouse in two other studies. This interpretation is compli-~
cated by a lack of a clear dose~effect relationship for these
findings, and the possibility that the ¥TD was not reached in
this study.

Bowaver, in order to fullj interpret these findings, histor-
ical control data for the incldences of these neoplastic lesions
are reguired. These data should be tabulated by study for a ™
leust two rs prior to the present study, and for whatever pe-
ricd after sz way be available. iIn addition to incidence data,
tha Taxlcmlmqy Branch Statisticel 3upport Team reguests ithat
these data include inforwation as to survival in each study. pre-
saented for each month on test. When thege requestszd data are
submitted, all relevant irnformation will be prezsented to the Tox-
icology Branch A4 Hoc Oncogenicity Committee for a determination
of the proper Waight-of-the-Evidence for thiszs study.

tively classified as positl“e (in
bas&m on an lncreasn iﬂ ths un lm
s

£ e
and intet~ti“ial cell tunors of tne Leqtes.

Chronic HNCEL = 2006 ppm (LDT).

Chronic LEL = 800 ppm (MDT) Hyperkeratosis/acanthosis
and uvlceration/exosion of the non~glandular stomach
i males and fanales.

‘ : Core-Sunglementary Historiczl control
' masted; additional clsrification of livar and
grary Jlesions raguested, vesults of diet analyses rust
ke subuitied

D88y IOX/HED/TS=769C:6 /17 /86 £ila NAT464




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINMGTON, D.C. 20460 :

OFFICE OF B
PESTICIDES AND TOXIC SUSSTANCES -,

MEMORANDUM

A s AR A Rl B

SUBJECT: Chevron Folpet Technical (SX-1388) - Qualitative
Analysis of Male Rat Crl:CD(SD)BR Oncogenicity

Study.
Caswell #464
iy
FROM: Richard Levy, Statistician \‘
Scientific Mission Support Staff ;\ -

Toxicology Branch/HED (TS~769)

TO: Stephen D. Saunders, Pharmacologist
Section V, lexicology Branch/HED (TsS-769)

THRU: Bertram Litt, Leader, Statistical Team
Scientific tiission Support Staff
Toxicoloyy Branch/HED (TS-769)

THRU: Reto Engler, Chief
Scientific Mission Support Staff S
Toxicology Branch/HED (TS-~769) g e
Survival and time to tumor analyses were done for a 2-vear
Folpet feeding regimen in Crl:CD(ED)BR male rats. Nonparameteric
statistics - testing for homogeneity and linear trend, while
adjusting for the tiwe to event — are summarized in the attached

table.
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Folpet Pulse-Dosing Teratology Study

DATA EVALUATION RECORD

- Q, -{e
Reviewer: D. Stephen Saunders, Ph.D. OS¢y “4 64/5@
Toxicolegist, Section V

Secondary Reviewer: Laurence D. Chitlik, DABT éﬁ;zhi?ékﬁm«; «ﬁf’Ll’CZ
Head, Section V §/7/¢

STUDY TYPE: Rabbit teratology study- pulse dosing (Guidelines 83-3).

ACCESSION NWUMBER: 258597 HRID NUMBER: 151490

TEST MATERIAL: TFolpet
SYNONYMS: Folpan, phaltan
REPORT NUMBER: 303-004

SPONSQR: Chevron Chemical Company
Richmond, CA.

TESTING FACILITY: Argus Research lLabs., Inc,
Horsham, PA. 19044

TITLE OF BEPCRT: '"Teratology Study in Rabbits with Folpet Technical Using
k 'Pulse~dosing' Regimen.”

AUTHORS: Feussner, E.L., Hobermzn, A.lM., Johnson, E.M., Christian, M.S.

REPORT ISSUED: 8-8-85

Conclusion: A clearly treatment-related effect on the incidence of major
walformations was not apparent. A previous study (Argus #303-002) in vhich
rabbits vere treated with doses up to 60 mg/kg/day over days 6-28 of gestation,
demonstrated a statistically significant increase in the incidence of
hydrocephalus (5.5% of fetuses; 25% of litters). This finding was not
reproduced in this study which tested 60 mg/kg/day over three day intervals,
although the two observed incidences in the present study (out of 309 fetuses
and &4 littersg) were higher thaa reported overall historical control incidances.
An increased incidence of irregularly-shaped fontanelles was noted in rabbits
dosed over days [3-135 of gestation, and possible increases in the ilacidence of
angrlated zlac of the hynid were noted in rabbits dosed over gestation deys 7-9
or 10-12. As the purpose of this pulise-dose protoccol wes to determive the
eriticel period of treatment for previously observed teratogenic response, NOELs
for developuental or matevnal toxicity weve not established, The NWOEL for

developmental texicity was established as 10 mg/kz/day in the previcus study.

Classification: Core~Minimum when considered with the data frcm Argus
Study #303-007.
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Folpet Pulse-Dosing Teratology Study

A. Materials

(1) Test material: Technical Folpet, batch #5X-1388, "an off-white, fine
powder with a pungent, slightly disagreeable odor", 83.5% a.i,

(2) Test animals: Hazleton Dutchland New Zealand White rabbits
(Dla Hra:[MZW|SPF), obtained from Hazleton Dutchland Labs., Inc., Denver, PA,

B. Study Design

After acclimation, 100 female rabbits, previously determined to be in gocd
health, were assigned to five treatment groups, 20/group. Each rabbit was
adrinistered 20 USP units/kg of human chorionic gonadotropin (HCG) by
irtravenous injection, Three hours later, each rabbit was artificially
inseminated with 0.25 ml of semen, which had been diluted with normal saline to
a concentratibn of 6 X 106 sperm/0.25 ml. Four proven male breeders were the
source of semen for all treatment groups. Insemination of rabbits was staggerved
so that 4 rabbits from each treatment group were inseminated on eazh of 5
consec1tive days. The day of insemination was designated as day 0 of gestaticn.

Treatment groups were dosed with either the vehicle (Group I, control) or
60 mg/kg/day of technical folpet (Groups II-V). Ceountrol rabbits vere treated
over days 7-18 of gestation; rabbits treated with folpet were treated for short
periods according to the "pulse-dosing" scheme below:

Treatment Dose Gestation Days
Group (wmg/kg/day) of Treatment

I 0 7-18

i1 60 7-9

I1I 60 10~-12

v " 60 13-15

v 60 16-18

Teet dosages were prepared by suspending an appropriate amount of technizal
folpet in 0.5% Tween 80 and 0.7% carboxymethylcellulose (CMC), w/w. Dose
“calculations were not adjusted for purity.” Test doses were prepared daily;
three szmples were saved from each dose preparation for znalysis. The
concentration of test seolutions was calculated to provide an administration
volume of 5 mifkg. 211 doses were administered by gavage.

All rabbits were sacrificed on day 29 of presumed gestation by intravencus
adminiscration of "T-61 Euthanasia Solution",

Results

1. g ions— Rabbits were observed "several tices each dajy”
during the treatment period for toxic signs, viability, snd evidence of abortion
or delivery. Rabbits were observed twice daily after the periocd of treatment
for these signs.

w

o2
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Results~ Oaly one mortality was recorded in the study, and was noted in a
rabbit from Group II. This rabbit was treated over days 7-9 of gestation, and
was found dead on day 25. Prior to its death, this rabbit aborted a single
fetus, which appeared normal and was alive at the time of delivery. No clinical
signs vere recorded for this animal prior to death, and weight gain and food
consumption appeared to be similar to that of other treated animals. HNecropsy
did not reveal any lesions, and the cause of death was not established, although
the investigators speculated that the death was treatment-related, Three dead
fetuses and 3 resorptions were present in the uterus of this aniwmal.

Cne other doe, from Group IIT (treated over days 10-12), aborted on day 18
of gestation. No clinical signs of toxicity were reported for this animal prior
to the abortion, although this doe lost 163 grams of body weight over the
treatment period, which was the greatest loss of any doe in Group 1II, and was
higher than the average loss of 40 grams/doe. TFeed consumption was somewhat
reduced in this rabbit during the treatment period, however this parameter was
similarly affected in other does of Group III. As two placentas were found in
the litter pan, it was assumed that this vebbit cannibalized two zborted
fetuses. Necropsy data for this animal were not provided.

ther physical signs noted in treated does included "soft or liquid feces",
vhich was noted with increased fraquency and of greater duration in treated does
compared to control. However, the investipators stated that this finding "was
not considered to be an effect of the test substance" as its occurence did not
appear to be related to the period of treatment. Alopecia was noted in all test
groups, and "vwas considered attributable to expected nesting activity of the
animals". One other physical observetion, "red exudate in pan", was noted in
single does from Groups IV and V, and was related to complete resorption of
litters in thesz animzls,

2. PBody Weights and Feed Consumption— Body weights were recorded on day O
of presumed gestation, and daily on days 7-28. Day 29 body weights were
corracted by subtrackion of gravid uterus weights,

Feed consumption was determined daily, by measuring the amount cf the 180
gram daily offering that remained in the iandividual feed cups.

Results- Group mean maternal body weights tended to decline in treated
rabbits over the perind of treatment, ard Lhen tended to rebound after treatmeint
was cowpleted (Tatle 1.) Although this trend was appacent in all treatment
groups, the affect vas not statistically significant. Calculated body weight
changes wvere statiscically different from control, and folloved the same
pattern- 2 decrease in weight gain during the treatment period, and then an
increase in welght gein after treatment was completed (Table &, photocopied from
the study report). Vhen calculared over days 7-29 (corrected or uncorrected for
uterus weights) or over days 0-29, no statistically siznificant differences were
apparent.

Feed consumption was altered in a pattern similar to the effects on body
velght, During treatment, feed consumption wvas significantly lower in treated o
dees compared to control, however after treatment was ended, food consumption adied
recovered to be no different from average control ceounsumption.
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Folpet Pulse-Dosing Teratology Study

Table 1. Group Mean Matermal Body Weights®

Control
Day (7-18)

0 4.03+0.41 4.0040.26 3.97+0.30 3.9740.30  3.94:0.38
7 4,2050.43 . 4.2040.26 4.1410.33  4.1740.33  4,1310.38
10 4.2240.42  4.1130,28  4,1840.31 4.1930.33  4,18:0.37
13 4.3010.43  4.2430.32  4,1050.34  4,2440.36  4.2740.43
16  4.35¢0.47 4.34%0.30 4.2840.32 4.,1240.36  4,2950.39
19 £,3610.45 4.3630.29  4.,28+0.32 4,1740.37  4.1230.45
29 4,4030.54  4.40+0.41  4.3630.26  4.2640.36  4.21%0.57
29 4,00£0.50 4.0430.45 3.88%0.40 3.8640.40  3,89%0,52

b Group IT  Group IIT  Group IV Group V
(7-9) (10-12) (13-13) (16-18)

Fdata excerpted from submitited study. Values are mean body weights in
¢ilograms, mean + standard deviation, calculated by the investigators.

days of treatment.

corrected body weights, by subtractlon of gravid uterus weights.

3. MNecropsy Data- (a) Reproductive pavameters— At sacrifice, "the abdomen
2f each rabbit was opened, corpora lutea were counted, and the uterus was
zxemined for pregnancy and number and placement of implantations, fetuses and
carly and late resorptions.'' Early resorptions were defined as implants iu
vhich organogenesis was incomplete, vwhereas late resorptions were defined as
implants in which organooene81s was apparent. The viability of fetuses was
fetermined by the response to "mechanical stimulation'.

Pesults- No statistically significant alterations in maternal reproductive
sarameters vere apparent (Table 10, photocopied from the study veport). An
ipparent increase in the number of early :esorptions was noted in group II does
‘treated days 7-9), however individual animal data revealed that this apparent
increase was due to a single doe, #9229, with 9 early resorptions and 2 viable
‘emale fetuses., The number of dves in this group with any resorptions (5) was
.he same as control, vhich further indicates that this finding is spurious and
w0t related to treatment. An epparent increasz in the numper of late
-esorptions was also noted in group ITI does (treated days 10-12). Although
suggestive of & possible treatment-rzlated effect, this group also had a
significantly higher nunber of implantations (p<0.05), and non-significant

‘nereases in litter size and the number ¢f live fetuses. Further, these late
‘eserptions were neted only in deoes with 8 or more implantations., Fistorical
ance of

copirel data revealad a single study (out of 22) in vhich a similar incide
‘ate resorptions was nnted 5/11 or 0.45/1litter. Therefore, this change cannot
e definitively aftributad to treatment with the test material.

Lo Nd
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3.(b). Fetal data- Fach fetus was weighed and examined for gross external
bnormalities. Live fetuses were killed by intraperitoneal injection with T-01
slution. Fetuses were examined to determine sex, and organs were examined
sing "a variation of the Staples technique”. Tissues considered abnormal were
ztained in neutral buffered 107 formalin. All fetuses obtained after 27 days
f gestation were examined for external malformations, eviscerated, and stained
ith Alizarin red-5 for skeletal evaluations. Late resorptions were similarly
rocessed where possible.

Regults- No statistically significant effects on litter size, fetal
&ab1¢1ty, fetal body weight, or sex ratio were apparent (Table 12, photocopied
rom the submitted study report).

No effect of treatment on the incidence of externally visible fetal
aomalies was noted. A single control fetus was observed to have hemorrhagic
~eas of the head and white areas of the cornea, and a single fetus from Group
! was observed to have "moderately small™ body size. All other fetuses
apeared grossly normal at necropsy.

Upon visceral examination, single incidences of internal hydrocephalus wvere
>ted in one fetus each from Group III and Group V (Table 13). This finding was
>t noted in any contirol fetuses. If it is assumed that the critical peried for
11s developmental defect extended from days 10-18 (the treatment period for
~oups III-V), an overall incidence of 2/201 (1%) fetuses and 2/29 (6.9%)
itters is observed. These values are higher than the reported histeorical
zlues of 3/2169 (0.1%) fetuses and 3/2385 (1.0%) litters, but are much lower
an the fetal and litter incidences of 5.5% and 25%, respectively, observed in
e previous study.

Agenesis of the left ovary and oviduct was noted in a single fetus from
soup 1T, and "very small” gall bladder was reported for a single fetus from
soup IV. A subcapsular hemorrhage of the left kidney (normal otherwise) was
sported for a single control fetus. All other fetuses were rcoported to be
yrmal, without apparent soft tissue variations.

A statistically significant increase (p<0.01) in the fetal incidence of
rregularly shaped fontanelle was noted inm Group IV fetuses, 13/107 (12.1%)
ympared to a control incidence of 5/112 (4.5%), The litter incidence of this
wriation was 3/15 (20%) Group IV litters, compared to 2/18 (11.1%) control
.tters, This variation was noted in a single Group III fetus, and no fetuses
‘om Groups IT or V were observed to have this variation. The fetal and litter
tcidepcas of this firding in the previous study were 6.87 snd 25%,
sspectively, Angulated alaes of the hyoid were noted in 6//6 (7.9%) Group
‘tuses and 6/113 (5.4%) Croup 111 fetuses, and the litter incidences of this
riation were 4/14 (28.€1) 4in Group IT and £/15 (26.7%) in Group III. 1
€t scatisticelly significant, these incidences vere substantially gre<ter than
e control fetal or litter incidences of this finding, 3/112 (2.7%) and 3/18
5.7%), raapectively, -al and litvter incidences of this finding in
‘oups IV and YV were similar tu control, Other skeletal findings did noc appear

be affected by treatment.
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Table 13. Selected Fetal Variations®

Group I Group IT  Group IIT Group IV Croup V

Control days 7-9 days 10-12 days 13-15 days 16-18
No. litters examined 18 14 15 15 14
No. fetuses examined 112 76 113 108 88
Hydrocephalus 0 0 1/1 0o . 1/1
(6.7/0.9)° (7.1/1.2)
Irregularly-shaped 2/5 0 1/1 3/13%% 0
fontanelle (11.1/4.5) (6.7/0.9) (20.0/12.1)
Angulated alae 3/3 4/6 476 3/3 2/3
of the hyecid (16.7/2.7) (28.6/7.9) (26.7/5.4) (20.0/2.8) (14.3/3.6)
2data excerpted from submitted study.

litter/fetal incidences
“litter/fetal percentages.
*:p<0.01

Discussion

This study u%ilized a "pulse-dosing” regimen in which a dose of 60
mg/kg/day was administered for 3 consecutive days at various stages of
gestation. The purpose of this study was to determine the critical period of
exposure for a dose that had previously been demonstrated to cause hydrocephalus
in rabbits treated over days 6-28 of gestation,

Evidence of maternal toxicity was noted jn the form of disruption of
feeding behavior and decreased body weight gain. The NUEL for these effects was
established in the previcus study (Argus #303-002) as 10 mg/kg/day.

No effect of treastment on :he number of early or late rescorptionsz, litter
size, fetal body weight, or fetal sex ratio was noted.
y ’

4 clearly treatment-relatad increase in the incidence of hydrocephalus, the
pajor finding of the previous study, was not apparent in the present study.
31though the two observed incidences of hydrocephalus resulted in a higher
overall incidence than historical centrol, the incidences vere not stat 1gt1”271y
significant when comgsred to concurrent cortrcl aud were about five-fcold lever
than the incidences observed in the previous study.

An increased gularly~shaped fontanelles was noted in Group :
IV fetuses, and : -related incraases in the incidence of i
zugulated alae of the noted in Groups III and I¥., The incidence of :
irregularly-shaped for similar to the finding in the previous studyw,
however angulated ianificant finding in the previcus study., As
only a single do ‘L for this finding was not established in
this study. As also noLec in the previous study, the NCEL
for skeletel variations has been established as 10 mg/kg/day.
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Therefore, a clear effect of treatment on the incidence of the teratogenic
finding of hydrocephalus, as was demonstrated in a previous study with dosing
over days 6-28 of gestation, was not reproduced in the present study using a
"pulse-dosing" - schedule with 3-day treatuent periods. However,
irregularly-shaped fontanelle, also demonstrated in the previous study, was
noted in the present study in rabbits dosed over days 13-15 of gestation.

Classification: Core-Minimum when considered with the data from
: Study #303-002.

(]
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1. ECOHCLUSIONS:

A.

We assess the MNOEL and L#8L for parental toxicity at 690 and
3200 ppm {the approximate concentrations of the mid-dose and
high-dose), respectively based on significant reducilions in
parental body weight, body weight gain and food consumption
reported at 3200 ppm. Although our assessment of the body weight
data for Fg parenis was confounded by the fact that Fp males
and females were significantly 1lighter than controls from the
onset of the study, we concluded that the reductions reported for
F1 parents were compound-related.
4enrptivéey

Kevassess the LOEL for reproductive/developmental toxicity at
150 ppm (the approximate concentration at the low-dose level),
based on apparent decreases in Fy parental reproductive indices
at a1l dose levels (see Item § below) and on significant
reductions 1in pup body welghts during the Tlatter part of the
lactation perieds of Fy and Fp pups at 3200 ppm. The HNOEL
for reproductive/developmental toxicity could not be assessed.

This study is classified Core Supp]ementaryﬁ

We request that the study sponsor subwmit historical contrel data on
wale and female fertility. These data are necessary to cons1ete1y
evaluate the results of this study.

Items 9 and 10--see footnote 1.

11, HATERIALS ALD KETHOBS (PROTOLOLS):

A.

aterials and Metheds: (Ses Appendix A.)

thio)phthalimide, Phaitan, from lots/batch Ho. SXA-1388, was
described as a fing off-white powder with & pungent, slightly
disagreeable cdor and a reported purity of 89.54. Animals in
this situdy were continuousiy fed diets contalining 0 (control,
Puring Certified Redent Labnratory Chow #5002), 200, 800, or
3600 ppm of the test material. Test diets were prepaved at
least once weekly and stored frozen (~20°C). Analyses for
diet homouenzity were conuuc.ad prior to study initiatien.
The concentvation of test material in the dieis was analyied
by Chevron from weekly sAnplms obtained for the first 4 weeks
and woanthly thereattior. The stability of ths test materi:al
vas analyzed by Chevean from semples obtained cvery & months
during tne study and ot study termination.

1. Test Material: Chevron folpet technical, H-{trichloromethyl-

Dn‘y it

s appropriate to this DER have been included
3

&'
4
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Test System: CrL:COBS/CD(SD) male and female rats. were
obtained from Charles River Breeding Laboratory, Portage,
KI, at 44-45 days of age. After an acclimatization
("equilibrium®") periad of 8 days, 30 animals of each sex were
randomly assigned to each of four study groups to become Fg
parents. Animals ware housed individually (except during
mating) 1in temperature- and humidity-controlled rooms. Water
and diets were available ad libitum.

Foliowing an exposure to the test material for a period of 62
days, males and females from the same dose group were paired
on a 1:1 basis. Hating was confirmed by the presence of
copulatory plugs or sperm in vaginal smears; the day of mating
was considered gestational day (GD) 0. The resuiting Fy,
pups were sacrificed by CO0p inhalation at weaning (21—l3
days postpartum). After a rest period of approximately 2
weeks, Fp parents were mated again (different pairs) to
produce 91b pups. . At weaning, 30 Fip Pups per sex per
group were selected to be parents of the F, litters. The
Fip rats were mated after a 12-week dosing period to
produce the Fp, pups; after a rest period of at least
week following the weaning of the Fo, pups, Fqp rats were
meted again to produce the Fpp litters. Fop, Tiiters were
sacrificed at wcaning.

Parameters Exaemined: Animals were obhserved twice daily for
mortalliy and overt changes in appearance and behavior. Body
weights of Fg and Fy animals were measured on the second
day of feeding and weekly thereafter. Females that mated

were weighed on 6D 0, 7, 14, and 21 and on days Q, 7, 14, and

21 of Tlactation. Premating food consumpiion was measured
three times per weex for the first month and then during a
2-day interval once weekly. Food consumption was not
measured during the mating period. Food consumption during
gestation end lsctation was measured at 2-day intervals for
the Fyp parental fewmales only.

Pups were evaluated for abnormalities shortly after birth and
were weighed on lactation days 0, 4, 7, 14, and 21. Litters
were evaluated for size, pup sex, number of stillborn, number
of Tive births, survival, and pup obsarvations.

A1T animals were subjected to a gross necropsy.  Szlected
tissues from veproductive orgens of parental antwals from the
control ang high-dose groups were examinsd histologicaily.
Fbnormsl  tissues from aunimeds in a1l groups were examined
mwlcrascopically.

: ; hods:  Jody welghts, body weight changes, and
food consumption were evaluated using cne-way analysis of
vartance  (AHOVA). Significant differences were further
evaluaved wusing Cubnotit's  test. Ropreductive paramcters,
such as mating index, pregnancy rate, and fertiiity index,
vere assessed using Chi-square analysis.

4
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12,

Protocol: A protocol was presented in the study report (see
Appendix B).

REPORTED RESULTS:

A,

Diet Analyses: The study authors reported that the test material
contained approximately 90% active ingredient and that the test
material was stable in the diet mixtures. Results from concen-
tration analyses indicate that diet mixtures contained approxi-
mately 143-175 ppm, 670-710 ppm, and 3210-3260 ppm for -nominal
¢0C, 800, and 3600 ppm levels, respectively.

Adult Animal Effects: A total of 1, 2, and 1 Fg parental males
in the groups exposed to 200, 800, and 3500 ppm, respectively,
vere found dead or were sacrificed prior to termination. The
only mortality reported for Fp parents was one female that was
exposed to 3600 ppm. These deaths were considered 1incidental
since cliinical observations, necropsy, and histopathological
findings did not suggest compound-related eaffects. Clinical
observations for Fg and Fy adults were comparable for all
groups.

At study initiation, body weights of male and female animals
selected to be Fg parents in the control and 200- and 8C3-ppm
qroups were comparable; however, the study authors stated that
dug to ivendomization procedures, the body weights of male and
female animals assigned to the 3600 ppm (highast level tested)
group were significantly less (p <0.0% and p <0.0%, respectively)
than ihose of controls at study initiation (Tahles 1 and 2).
Sigaificantly lower body weights were reported for Fg and Fy
males and females dosed with 35600 npm during most study periods
{premating, mating, gestaticn, lactation; see Tables 1-8). Body
welghts of adult Fp and Fy males and females dosed with 200
and 800 ppm were generally comparabls to the contrels at ail
times (Tables 1-8}.

Mo compound-related offects wore noted for maternal body weight
changes during the two gestation and the two lactation periods of
females (Tables 3 and 4). Simiiaerly, no compound-related
9.@ct° in maternal body welight changes were reported for the
gestation and tactation periods of Fy femeles (Tables 7 and 8).

The food dintake of fp and Fy male femaies dosed with
3600 ppa was sionificantly reduced at soveral times during the
premating  pericds  whan  compzred  with  controls, The food
consumption in the other dose groups was generally comparable to
controls during iness perlods, excent for sporadic reductions
reported for Fp males dossd with 800 prm, 1 maies dosed with
200 and 800 wpm, and Fy femsies dosad  with 800 ppa wien
compared with controls (Tables 8-12}).




TABLE 1.

Effects of Folpet on Body Weight of Fp Male Rats

Dose Level (ppm)

Study Study
Period Day 0 200 800 3500
a -
Premating 1 275.1+13.4 277.1£13 .1 275.6£12.8 261 .7+17 3%
8 305.3£15.0 310.9x15.5 303.4x14.7 303.2217.5
36 408.5223.3 414.0+24.8 404.1%29.4 401.6x26.7
tlating (la) €4 455.7x27.3 461.32£29.3 447.4%31.5 444.7+33.1
Rest ’ ge 496.1+34.8 498.2x34.8 484.0+33.5 4771 .3+40.0%
120 531.5240.7 524.5+38.9 0 521.8x39.2 509.6%38.3
Mating (1b) 134 530.5341.5 R24.443%.5 823.5242.17 507.8%41.3%
141 548.4143.7 533.9%41.7 533.8%43.6 519.7+40.2%*
148 553.2+43.3 535.2+43.2 539.2447.1 525.3%£39.9®
155 561.4%44.2 539.3%48.4 547.6%46.8 531.4x41.4%
aValues represent mean (g) S.D. 30

animals per group.

“Significantly different

“Significantly different from

from control value (p<0.05).

control valuz (p<0.01).

Calculations are based on approximately

3
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TABLE 2. Effects of Folpet on Body Weight of Fg Female Rats During Premating
and Rest Periods

Dose Level (ppm)

Study Study
Period Day 0 200 800 3600
a
Premating 1 177.9£12.3 1719.1£12.6 175.8%12.0 169.7211.4%
8 180.7%13.% 189.6x13.7 188.1%£14.6 188.1214.5
22 216.7x19.0 218.1214.6 215.3£17.8 213.8%17.0
36 236.0+20.1 234.9119.5 232.5%21.6 228,117
50 247.4%21.1 247.0219.8 245.0£22.6 242.1£18.2
Resf 113 231.3%21.8 276.3£15.7 279.5130.6° 2716.4+17.4
127 294.5x22.1 295.2220.7 291.3:28.0 286.3:20.6

“values represent mean (g) %
animals per group.

*Significantly different from control value (p<0.05).

S.D. Calculations are based on approximstely ag
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TAGLE 3. Effects of Folpet on Body Weight of Fg Female Rats During Gestation
and Lactation of Fya Litters

Dose Level {ppm)

0 200 800 3600
Ho. pregnant 24 256 22 éﬁ
Gestation
bay 0 255:24° 259420 252418 252418
Day 7 280+25 284422 280£19 281420
Day 14 30728 312424 306220 30719
Day 21 375%42 360+30 373+21 363426
Gestation Meiohi Change
Days 0- 7 25% 1 25+ 6 285 5 30t g*
lays  1-14 21x 7 28% 5 26t 6 26 4
Days 14-21 67115 68%75 €7+ 56+714%
Days 0-21 119423 122%1¢ 12112 112219
Ho. delivering 24 26 22 26
ey O 288423 293423 261+23 284122
Day 7 308x2¢ 315224 3656218 30423
Day 14 324%29 329120 32419 32219
Day 21 315226 31717 318423 320£18
Lartation Heichl Changs
Days 0~ 1 16214 22%34 25213 21x1z
Days  7-14 16215 T4 18y 7 8+ ¢
Deys 14-21 -8412 12411 ~5%12 -2+ 8
Days  0-21 25211 24315 318167 3TE16%
Watuas reprasent mean {g) * 5.0,

Stonificantly dirferent from control value (p<0.05).
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TABLE 4. Effects of Folpet on Body Weight of Fg Female Rats During Gestation
and Lactation of Fyp Litters

Dose Level (ppm)

0 200 €00 3600

0. pregnant 22 25 25 28
estation

Day 0O 2974:25a 297220 290+24 285120
Day 7 32027 321+22 315%27 313%24
Day 14 345133 345425 344%25 339125
Day 21 41342 421x23 400+35 401x35
zstation Yeight Change

Bays Q- 7 23+ & 25% 17 26% 8 26210
Days 7-14 20 8 23% & 29% 1 27 5
Days 14-21 67x15 5% 56221 6116
Days 0-21 11521 124£15 11124 113221
1, delivering 22 25 25 28
ictation

Day © 322%28 325:28 306426 312428
Day 7 345+29 353425 34029 341+26
Day 14 354125 364220 352x28 349+25
Day 21 33924 344437 336123 340x23
ctation delgit Chancs

beys 0- 7 23522 28 § 1316 29£13
favs  7-14 ¢x17 10:11 i1 8 gxld
fays 14-21 -15£13 -14% 9 -18x74 -8114
Days  0-21 17220 18217 2518 29218
ilues represent mean (g) ¢ S.D.

g
3




TABLE 5. Effects of Folpet on Body Weight of Fy Hale Rats
Dose Level (ppm)
udy Study
riod Day 0 200 800 3600
a
amating 1 71.6£10.7 69.7x 7.8 65.6% 8.8 57.5213.6%*
3 114.9£23.0 117.9£12.1 112.0£13.2 LS I
36 321.6%41.3 320.6x34.7 307.6£33.5 277.8135.5**
64 436.5%47.0 427.4+356.1 420.8237.0 385.5547 . 4%*
92 492.7£50.0 484.5:40.1 474.2%38.3 444,344, 3%*
106 508.7x49.7 502.2%46.2 450.0£38.4 464.0£40.3%%
“ing (2a) 120 514.9%48.2 508.641.5 49§.2%35.9 473.8&37.7%"
>t 148 553.3256.3 538.4£47.4 531.5239.6 505.0£33. 2%
17% 571.5£59.0 546.4%31.7 544.5x43.0 517.4%42 2%
ding (2b) 187 571.0%53.9 553.2x48.7 548.7x42.1 522.2+45. 07"
mating Dody
«ght Change
s 1 te 106) 439.3245.6 432.0147.¢6 473.8%36 .1 406.8£36. 8%

ues represent mean

Careun.

nifi

(w3
£
oo}
o
et
RS

{g) * S.D.

frem contrel value (p<0.01).

Calculations based on approximately 30 animals
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TABLE 6. Effects of Folpet on Body Weight of Fy Female Rats During Premating

and Rest Periods

Dose Level (ppm)

Study Study
Period Day 200 500
Premating 1 64 63.5+ 9 52.7£10.8%*
8 99. 103.0:12. 87.2+16.0%*
36 199. 7+ 198.1£22. 185.1+20.4%
04 247.4x 245.1226. 230.8+23.0
92 275.9¢ 212.4x28. 257.6:24.6%
¢106 283.2% 283.8+29. 268.8£26.0
Rest 162 298 296.8232. 288.0+31.5
176 3z 309.6%36. 1 295.5+30.1
Premating Body
Weight Change
{Days 1 o 108&) 215 220.2x25. 215.3%24. 216.6x22 .1

a . )
Yalues represen™ mean (g}

per group.

“Significantly different from control value (p<0.05).

**Significantly different from control value (p<0.01}.

Calculations hased on approximately 30 animals
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TABLE 7. Effects of Folpetl on Body Weight of Fy Female Rats During Gestation
and Lactation of Fpg Litters

Dose Level {ppm)

0 200 800 3600
Ko. pregnant 21 22 20 19

§ Gestation

‘ Day O 285+26° 271221 276124 256125%
bay 7 30429 30029 302:24 28624

; Dav 14 33027 323428 328227 30825%
Day 21 379239 38233 386139 359132

i Gestation Weight Change

bays 0- 7 19311 29318% 26% 6 30+ 8=

bays 7-14 2610 23t 26% 6 22t 4

; Days 14-21 48132 60£16 5620 51:20

z Days 0-21 93£32 111125 110223 104524

}

Ho. delivering 23 22 20 18

!

!

; Lactation

bay O 20635 301425 297428 286127

Day 7 318225 317224 300134 298224

Day 14 326424 325223 3725 308424%

Day 21 518225 310225 311223 367426

% Lactation Yeight Change

: Days - 7 12221 17512 12420 12415

Days  71-14 g:1) 814 6219 9£10

Daye 14-21 ~g211 -6£13 -5512 -3814
Lavs 0-21 V1227 18172 14314 19425

“yalues represent mean (¢) * $.0.

“Stanificantly different from controt valug (p<0.03).

*Significantly different fron contrel valve (p<3.01).

12
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TABLE 8.

and Lactation of Fpp Litters

Effects of (-lpet on Body Weight of Fq Female Rats

005532

During Gestatiocn

Jose Level (nom)

0 200 800 3600
Ho. pregnant 20 18 19 16
Gestation
pay 0 316:47° 29928 303126 290128%
Day 7 34148 324z 33025 319+27
Day 14 368149 348x31 350+31 343+29
Day 21 435¢52 41936 41138 40531
Gestation Weicht Change
Days O- 7 23+ 7 25 9 25+ 8 29 9%
Days 7-14 21t & 24+11 22114 24z 7
Days 14-21 65418 70:17 64119 £2418
Days 0-21 115:22 119218 112£30 115474
Ho. delivering 20 20 20 17
Lactation
Day 0 346¢53 320£35" 326434° 319230
Day 7 358144 344427 33831 33623
Day 14 36938 357:26 347427 3392271%%
Pay 21 353441 346228 343%23 337223
tactation YWaleh: Chance
Days -1 12115 22118 14424
Days  7-14 11£15 14413 gzt
Days 14-21 -11:£10 -12210 ~5%12
Nays  0-21 12527 25425 15125 10eEe
Yo iues represent mean (g) ¢ 8.0
Thae zocy weiget of 2 famalns was not gvailsble knical error
1 o technical errov

e nody welght of 1 females was not
f

from centrod
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TABLE 9. Effects of Folpet on Food Consumption of Fg Male Rats
Dose Level (ppm)
Study Study
Period Days g 200 840 3600
Premating 0 to 2 2418 25%2 24%2 1842%%
2 to 5 25+1 25%2 241 24%2
7t0 9 25%5 26%2 262 2582
14 to 16 263 26%2 2612 25£2
16 to 1§ 252 26%2 26%2 2542
19 to 21 28%2 26%2 26x1* 261277
21 to 23 2522 26x2 261 25%2
28 to 30 272 27%2 252 25x2%n
35 to 37 26x2 2612 25%3 2512
42 to 44 26x2 26%2 26x2 25%2
49 to 51 2745 27x2 2612 26£2
56 to 58 26%2 262 2542 2532
Rest f4 to 86 262 2623 25%2 2814%
571 to 93 26%2 25x2 24x1 23p%%
%8 to 1060 26%2 254 2523 2542
165 to 107 252 24%3 24x2 2413
112 to 114 212 26%5 26%3 25%2
11¢ o 121 252 2612 25x3 24227
126 to 128 2522 25%2 2522 25x2%
av:luss represent mesn = 5.0, food consumption (g/animal/dav). Calculations are
22549 on zparoxdmately 30 endmals per group.
=Significantiy different from control value {p<0.03).
~rSignificantly divferent from conurol walus (p<0.01).
&




TABLE 10. Effects of Folpet on Food Consumption of Fp Female Rats During
Premating and Rest Periods

005592

Dose Level (pum)

Study Study
Period Days 0 , 200 800 3600
Premating O to 2 18x28 182 162 ja£]*
2t 5 1741 18x2 17%2 . 18+2
7T te 9 18%2 18x2 18+2 18£2
14 to 16 19%2 19x2 18x2 17x2%%
16 to 19 1942 182 1922 18+£2
19 to 21 20%2 1922 20x2 1822%%
21 to 23 1814 is#2 192 1B+
26 to 28 20x2 1922 19+3 18255
23 t¢ 30 1922 202 1922 812
35 to 37 1922 1882 1812 1§42
42 to 44 1922 1812 19£2 1812%
49 fo 51 1942 2024 203 192
56 to 58 1842 1812 1§22 1822
Rest 112 to 114 23%3 243 23z3 23%5
126 to 128 213 213 20x3 20

Va]uas represent mean + 5.0, food consumption (g/animal/dayj. Calcuiations
hased on spproximately 30 animals per group.

3ignificently diffevent from control value (p<0.50).

e

Significantiy different from control value {p<0,

1).

TR




TABLE 11. Effects of Folpet on Food Consumption of Fy Male Rats

Dose Level (ppm)

Study Study
Period Days 0 200 800 3600
Premating 0 to 2 13+18 122 Ry 10x2%x
7t S 18%3 182 182 1543%%
14 to 16 2223 223 2122 1830
21 to 23 2543 24%3 2322 22%2%%
35 to 37 283 2612% 2743 25%2%%
49 to 51 2723 2612 2742 243
63 to 65 2723 2642 2622 25E3%*
17 to 79 2612 2522 2622 25%3%
91 to 93 273 26x2 25%2% 25x2
105 to 107 25%2 2542 2442 25%2
Rest 133 to 135 2723 26%2 25x2 22830k
147 to 148 2723 24£3%% 25%2 25%3#
175 to 1717 25%3 2513 24x4 25%2

a,, . - s ; o
Vaiues represent mean & 3.0. food consumption (3/animal/day). Calculations
based on approximately 30 animals per group.

*Significantly differsat from control value (p<0.05).

*Significantly different from control velue (9<0.01).

R o S e ————— -
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TABLE 12. Effects of Folpet on Food Consumption of Fy Female Rats During
Premating and Rest Periods

flose Level (ppm)

Study Study

Period Days 0 200 800 3600
Premating 0 to 2 12419 1252 10:1 : g 3wn
2to 5 1441 1422 13£2% SR PP
5to 7 1552 15+2 a2 13205k
7te 9 1622 1652 1552 14225
14 to 16 1741 17:2 1722 16:2%%
19 to 21 1822 174 17425 16315
21 to 23 1842 1052 1752 172]an
42 to 44 2Cx2 1952 1943 162
63 to 65 1e£2 1352 18:2% 19225
31 te 93 1952 1912 1852 1932
105 to 107 1822 182 18: 2 182
Rest 175 to 171 2143 2143 214 2043

“Yalues represent mean + S.0. food comsumpiion (g/aninci,uay). Calculations are
based on approximately 30 anirals per group.

*Staniricantly different from control valus (p<0.03).

#Significantly different fron control value (pz0.01).

17
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Food consumption values during the two gestation and lactation
periods of Fy females were generally comparable for all groups
at all times with the exception of significant increases reported
during days 4-5 of the first gestation period and days 0-2 of the
second Tlactation period for the 3600-ppm gqroups when compared
with contirols (Tables 13 and 14j).

Ho compound-related adverse effects were reported for the mating,
fertility, and pregnancy rates of Fp animals during the Fy,
or Fyp intervals (Table 15); however, reductions in reproductive
parameters were reported for Fy parents 1in the dose groups
during the Fpy and Fpy intervals (Table 16). The fertility
{male)} and pregnancy (female) rates were reduced at 800 and
3600 ppm when compared with contrels during the Fos interval.
The fertility index was reduced at 800 and 3500 ppm, and the
pregnancy rate was reduced at 3500 ppm when compared with controls
during the Fpp interval (Table 16).  However, the authors
reported that none of the above differences were statistically
signiiicant.

No compound-related findings were noted for Fg or Fy adults
at necropsy; no effects on histopathologic observations were
reported.

C. Offspring Effscts: During lactation, pup body weights at 200 and
800 ppm were gencrally comparable 1o controls for all Titter
intervals  (Fyaz. Fyy,  Fogq,  and  Fou);  however, significant
reductions 1in the weights of pups exposed to 3600 ppm were
reported for all 1itter dntervals &t tihe end of lactation
{Teble 17).

o compound-related adverse effects were reported for litter size
or pup survival during the lactation periods of any generation in
this study (Yable 18).

Ho compound-related chenges were noted in  the necropsy or
histopathologic date presentied.

13, STUDY AUTHORS' COUCLUSIOHS/QUALTTY ASSURAHMCE HEASURES:

A. The study authors concluded that the test material produced
decreases in adult and pup body weights at 3600 ppm and that
800 ppm was the HOEL for parental and pup parameters.

B. A& cuality assurance sictement wes signed and dated September 19
1285,

%

18 L




TABLE 13.

Effects of Folpet on Fy Maternal Food Consumption During

the Gestation and Lactation Periods of Fya Rat Litters

5

005

&7%

0

)

2

Bose Level (ppm)

0 200 800 3¢00
fo. Pregnantd 21 22 20 19
Gestational
Bavs

g - 2 20.65:7.8b 18.2+2.1 17.8+2.0 17.8+3.9
2 - 4 21.3+2.8 21.145.9 21.1+4.2 22.6%8.2
4 - § 19.1%5.0 21.6%3.0 21.7¢3.0 24,627 . 0%
6§~ 8 21.3%2.3 21.5t2.9 21.8%2.3 21.6%1.4
8 ~ 10 21.5+2.7 22.3£3.0 23.1+2.5 22.1:2.1
10 - 12 23.632.8 23.0%3.0 23.7¢2.5 22.8+2.2
12 - 14 22.7%4.2 206.945.0 22.442.1 21.721.9
14 - 15 17.6%3.7 16.6%1.4 16.8:3.1 17.123.2
16 - 18 21.4%3.1 19.74¢2.9 20.0+2.8 1¢.943.8
18 - 20 19.315.3 19.6:3.5 18.745.0 20.0+2.4
No. Delivering 23 22 20 18
tectational
__Days

0 - 2 16.7¢ 3.6 20.1% 4.8 18.5+5.6 19.2% 4.1
2 - 4 27.7% 6.3 32.5% 7.6™ 29.325.5 28.1+ 6.5
4 - % 33.4% 8.3 37.7% 6.6 35.8:9.1 25.71% 6.1
6 - B8 36.6£11.5 43.5% 7.6 39.43.8 39.6%10.4
g - 10 42.5%13.3 45.8¢11.8 46.849.6 42.1%12.2
10 - 12 465.2313.9 49.1€12.0 52.32%.7 £5.8%12.7
12 - 14 49.5815.5 §3.8¢12.9 54.3%5%.1 £3.,9%14.0

200~, BOG-,

“Ho. of nregnau

de

30 areo

t antmals &5 preosented in Table 28 of the study veport.
of pregnant antmeis regorted in Table 1
and 3600-pom grouns, respeciively.

2y, 22, 20, end 19 for

b .
Values represent group means {(g/animal/day):SD.

iSignificantly diffevent from control value (p<0.01).

i9

io.

ine O-,




TABLE 14. Effects of Folpet on Fy Maternal Food Consumption During
the Gestation and tactation Periods of Fpp Rat Litters

Dose Level (ppm)

0 200 800 3600

Mo. Pregnant@ 20 19 ) 19 16
Gestational
_Days

g - 2 20.8&2.3b 20.834.3 21.2+1.8 21.6%2.9

2 - & 23.4%2.4 22.124.6 23.1x2.4 22.9%3.3

4 - 6 24.0+1.9 23.7£3.1 23.5+3.0 25.5x8.4

5 - 8 23.8%2.0 22.9+3.8 23.2%2.8 24.3x3.1

g - 10 24.3x2.9 23.1+£3.8 22.0x5.6 23.6%2.4
10 - 12 24.6+3.0 22.9%3.2 22.7:5.0 ;23'§13‘]
12 - 14 23.8x2.5 22.3x2.1 22.0x3.6 23.0x2.6
14 - 16 20.2+2.8 16.445.1 17.4:5.6 2Y.1x7.2
16 - 18 20.3:3.8 19.243.9 19.3:6.0 21.7%3.2
18 - 280 15.3x4.9 15.8+4.7 18.4+4.8 21.2x2.6
Ko. Delivering 20 20 20 17
Lactational
o Beys

g - 2 20.1x 4.9 23.3:5.7 20.4+ 5.3 25.7% 7.9%
2 ~ & 30.8+ 5.7 34.425.8 31.1% 4.4 31.3 6.4
& - 6 38.5% 1.4 4 .7x7.0 40.¢% 8.6 38.4x 7.9
5§ - 8 44.0%11.3 50.429.4 46.7¢10.1 448 T+11.1 -
g - 10 52.3512.1 57.0:%.2 53.6x11 .1 £8.1£10.8
10 - 32 57.0x14.5 63.029.7 58.2%12.6 52.6%11.0
12 - 14 6G.5x14.5 G5.71411.3 61.5211.4 53.2x11.0 5 ¢

&3
20mm

‘to. of preanant enimals as presented in Veblz 34 of the study report. io.
¢f orognant animals recarted in Table 36 are 20, 290, 20, and 17 for the O-,

200~, 200~, and 36C0-ppw groups, respectiveiy.

fr

b . -
Vazlues represent group means {(g/animal/day)2sSi.

*Significantiy different froim control valua (pg0.08).

(a4
<
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TABLE 15. Effects of Folpet on Mating, Fertility, and Pregnancy Rates
of the Fpy Rats

Dose FgMales Fo Females
Level No. Mated Fertile No. Hated Pregnant
(ppm) Cohabited tHo. % Ho. %  Cohabited Ho. % Mo. %

F]a.Litter Interval

0 30 28 93.3 24 B85.7 30 28 93.3 24 85.7

200 30 30 100.0 26 86.7 30 30 100.0 26 85.7
£00 30 28 93.3 22 8.6 30 28 93.3 22 78.6
3500 30 268 96.7% 26 86.7 30 29 96,7 26 89.7

Fyp Litter Interval

k]

0 30 29 96.7 22  75.9 30 30 100.0 22 73.3
200 29 26 89.7 24 92.3 30 29 86.7 25 B6.2
800 29 21 83.1 23 85.2 30 30 100.0 25 83.3

3040 29 29 100.0 27h 95.1" 36 30 100.0 28 93.3

“Based on reviewer's calculaticns froim available individual animal data; the
study authors reported 26 mated (86.7%).

bﬁasea on reviewer's calculations from available individual animal data; the
study authors reported 28 fertile (96.6%).

21
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TABLE 16. Effects of Folpet on Mating, Fertility, and Pregnancy Rates
of the Fy Rats

Dose Fqi_Hales F1 Females
Level No. Hated . Fertile Ho. Mated Pregnant
{ppm)  Cohabited Ko. % Mo. % Cohabited HNo. % Mo. %

Foa Litter Interval

0 30 25 83.3 22 88.0 30 29 %6.7 23 719.3

200 30 25 83.3 20 80.0 30 21 %0.0 22 81.5
800 30 29 6.7 20 69.0 30 30 100.0 20 66.7
3600 30 28 93.3 18  64.3* 30 29 96.7 19f 65.5

Fop Litter Interval

0 30 23 76.7 18° 78.3° 30 28 93.3 20 11.4
200 30 267 85.7% 18 69.2° 30 30 100.0 20 65.7
800 10 24" go.o? 15 s2.5% a0 29 96.7 20 9.0
2600 30 23" e0.0® 15 652 29 27 931 11 3.0

JTE: Values a, b, ¢, d, and e are based on reviewers' calculations of
available individual animal data. The reported values are slighily
different.

Fremale No. 4623 died on G.D. 18; this animal was pregnant and was
included in the calculation of pregnancy rates.

Significantly diffevent from control value (p <0.05) according to reviswers'
catculations using Fisher's exact test; also, significant dose-related trend
{p <0.0%) by Cochran-Armitage trend test.

22 52



TABLE 17. Effects of Folpet on Rat Pup Weights During Lactation
‘ Ho. of
Dose Level __Litters Lactation Day
(ppm) Birth Day 21 0 4 14 21
F1a Litters
0 24 24 5.9:0.58 8.321.7 23.523.5 36.5%5.3
200 26 26 5.8%0.5 8.6x1.1 24.5%2.3 37.4%4.0
800 22 22 5.8:0.3 §8.4+0.9 23.622.4 35.5%4.4
3600 26 26 5.7:0.4 8.1x1.0 22.2%2.5 31.8x4. 1%
Fip Litters
0 22 22 5.9:0.6 ¢.0x1.4 25.333.3 40.0+6.0
200 25 25 5.8:0.4 8.6x1.0 24.523.0 37.815.0
300 25 25 5.9%0.5 §.9x1.2 24.4+2.8 37.2:35.0
3600 28 28 5.8x0.5 3.7%1.3 23.3:23.0 33,14 4%
Faa Litters
0 23 20 5.9:0.9% ¢.0£1.8 25.4%3.6 37.2%5.1
200 22 21 £.3:£0.7 §.4x1.5 24.7%3.2 38.3%4.%
800 20 20 5.720.% 8.0:1.4 23.0%3.6 34.3x5.2
3600 18 16 6.020.0 8.2+1.3 21.842.5%%  31,2%4, 2%x
Fop Litters
0 20 19 5.9%0.6 §.0x1.2 25.9%2.4 39.5%5.3
200 20 20 5.920.6 8.8x1.6 24,4145 37.6x7.9
00 20 20 5.8x0.6 8.921.5 24,4146 37.2:6.6
3600 17 17 5.7:0.4 8.6%1.2 22.8x3.4% 32.0%5. 3%
Yalues represent mean (¢g) ¢ 5.0.
“Stgnificantly different from control value (p<0.05).
“Significanily different from control value (p<0.01).
23
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TABLE 18.

Effects of Folpet on Litter Size and Pup Survival

During Lactation in Rats

fose Level (ppm)

0 200 800 3600
Fi1a Litter Interval
Htters with live pups
At day O 24 26 22 26
At day 21 24 26 22 26
irosize
Total at day O 12.1%3.249 12.7£2.6 13.01.4 11.8%2.9
Live at day O 12.1%£3.2 12.5%2.6 12.941.6 11.8+2.8
Live at day 21 11.3£3.3 12.0£2.7 12.2£1.9 11.1:3.0
survival days 0-21 93.1% 95.7% o4 7% 94.4%
Fiyp Litter Interval
vitters witn Yive pups
At day © 22 25 25 28
AT day 21 22 25 25 28
orosize
Total at day 0 11.9:3.08 +2.0 12.823.1 12.54¢2.8
Live at day O 11.8£3.0 +2.0 12.6%3.2 12.342.8
Live at day 21 11.2£2.9 2.2 12.4£3.1 12.0£2.9
-urvival days 0-21 S4.6% 95.1 % S8 447 38,30
(Continued)
represent group mean x S.0.

icantly different from control value {9<0.05).




TABLE 18. Effects of Falpet on Litter Size and Pup Survival
furing Lactation in Rats {Continued)

Dose Level (pom)
0 206 8GO . 3600

Fos Litter Interval

Mo. Titters with 1ive nups
At day O 23 22 <20 18
At day 21 20 21 20 16
Litter size
Total at day 0 §.5%4 58 11.7143.3 12.7223.3 10.4%4.2
Live at day O 8.9+4.8 11.0£3.3 12.0%2.6% 10.2+4.2
Live at day 27 8.4x4.9D 10.0:2.7 10.822.9 9.424.1°¢
Pup survival days 0-21 94 . 1% 87.1%% 90.0% 892.4%
Fop Litter Interval
Ho. Titters with live pups
At day O ; 20 20 20 17
At day 21 19 20 2¢ 11
Litter size
Total at day ¢ 11.8%3.68 13.6%2.5 11.9:23.¢ 12.123.6
Live at dav O 11.4%3.6 13.4x2.6 11.8+3.8 11.7+3.5
Live at day 21 11.3%3.5 12.422.2 11.323.6 11.223.4
Pup survival days §¢-21 93.94 92.¢% 896.2% 06.0%
(Concluded)

a
Yaives represent geoup mean &+ S.D.

bVaiue presented in the study rports is ©.623.9 which resviied from the study
avtuors' exclusion of litters 1515, 1616, and 1622 due to ithe c¢eath of all pups.

C & & & Y a - £ 3 2
Yalue preseonted in the study report 1s 10.632.5 which resuited from the siudy
authars' _«ciuston of litters 4818 and 4627 due to the death of ail pups.

“Stenificantly different from control value (p<0.05)
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4, REVIEWERS' DISCUSSICON AMD INTERPRETATIOM OF STUDY RESULTS:

A.

Diet Analyses: Results presented in Addendum 1, Volume XI, of
the study report indicate that the actual concentrations of
folpet in fresh and frozen diet mixtures were:

Average Concentration (ppm) of Folpet

2 Days 5 Lays
Frozen/ Frozen/
Fresh 2 Days 3 Deys’ 2 Days
Dose Level Sample in Feeders in Feeders 1in Feeders
200 ppm 17546.7% 152+8.8% 143+5.2% 146+7.5%
800 ppm 710+3.9% 670+4.9% 669+3.4% 6683+3.5%
36C0 pom 3230+4.2% 3210+5.9%  3210+£2.9%  3260+2.5%

These data indicate tihat the actual average concentrations of
folpet in the test diets were at times 28%, 16%, and 11% lower
than the 200~, 800-, and 3600-ppm nominal levels, respzciively:
it is also apparent from the above data that the concentration of
the test material in the diet mixtures decreased after 2 days.

Effects on Parents and Pups: At study initiation, the bedy
weights of male and female Fg rats assigned to the control and
200~ and 800-ppm groups werz comparable; howsver, the group m:2an
body weights of animals of both sexes assigned to the 3600-ppm
groups ware approximately 5% Jower than their corresponding
controls; our apalyses using AHOVA and Dunnett's test agree with
the study authors' rosults, which showed that these differences
were statistically significant (Tables 19 and 20). Following
initiation, the body weights of Fp males and females were
generally comparable for all groups. Body weight changes for
FG males and females were also comparable for &1l grouns,
excent for the significantly higher weight gains noted for
females in  the 800- and 35800-ppm groups during the first
lactation pericd vhen compared with controls (Table 20); the
biglegical significance of these bedy weight gains is not clear.
Food consumption c<ata indicetes that Fg rats in the J600-ppnm
groups consumzd significantly less than controls during several
intervals of the promating period. AL tha end of the nremaiing
period the food consumption of males wae  slightly ({out
significantly) less in the 30600-ppm group when compared with
contrels; food consumntion was comparzhle fer @11 female groups
gt the end of the prevating period (Table 21).
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TABLE 19. Effects of Folpet on Fg Male Rat Body Weights and
Weight Changes

Jose Level (ppm)

0 2G0 800 3600

Kean Body Weight (g) £SD

Study initiation

{Day 1) 275.7£13.5 277.1£13.2 275.8¢12.7 261.7+11.3%(5%)
End of premating
{Day 57) 454.8426.3 460.2%30.5 446.5%31.5 443.7+31.6

Mean Body Weight Change (g) %SO

Premating period 179.1£20.8 183.1%22.7 170.9+2%8.5 182.0+25.3
(Bays 1-57)

% Significantly different from contrel value (p<0.05) according to reviswers
catculation using AHOVA and Dunnett's test; indicated percentage represents
difference fron control value.
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TABLE 20.

Effects of Folpet on Fp Female Rat Body Weighis and
Height Changes

Dose Level (ppm)

4] 200 800 3600
Hean Body Weight (g) SO

Study initiation

{Day 1) 178.0%£12.3 1719.0%12.5 176.0%11.9 168.8+11.4%(-5%)
End of premating

(Day 57) 250.4x22.2 252.7419.8 249.5424.3 246.8%18.1
Start of 1Ist

gestation 255.5224.5 258.6%18.7 252.1%18.0 251.7+18.5
End of 1st

gestation 374.5¢41.5 380.2+29.6 372.6%20.5 363.2225.3
Start of 1st

lactation 288.2£22.6 293.2423.2 281.1%23.0 283.7422.6
End of 1st

lactation 315.6x26.1 316.7%17.5 317.8£23.5 520.6%17.7
Start of 2nd

gestation 287.4:24.8 297.6%16.0 289.7%23.8 285.6120.1
End of 2nd

gestation 412.5x482.1 421.0%22.9 400.3+34.86 407.1+34.8
Start of 2nd :

lactation 322.0%27.7 325.3428.3 305.3£26.3 312.3:23.0
End of 2ud

lactation 339.1%23.5 343.7:17.2 335.7%23.0 339.8423.2

Yiean Body Weight Change (g) «SD

Premating 72.4114.5 73.6%13.8 73.5¢18.7 11.1212.4
st gestation 118.7+22.% 121.6£18.8 120.5211.8 111.5£18.6
1st lactaticn 24.7%10.9 27.5519.4 36.8218.9%(49% 36.9215.7%(49%)
énd gestation 115.4220.8 128.3422.9 110.6%23.7 112.8+21.2
2nd tactation 17.2%20.1 18.42317.5 28.7418.4 25.1£17.8

* Significantly different from control value (p<0.95); indicated percentage represent
differznce from conirel value.
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TABLE 21. Effects of Folpet on Food Consumption of Fg Rats
During the Premating Pericd

Dose Level {(ppm)
0 200 a0g - 3600

Fg Hales

2 .
Days 0-2  24.5%1.4 24.6%1.6 23.6x1.7 17.542.0%(-29%)b
Days 56~58 26.1%1.5 26.0%1.9 25.1x1.9 25.021.7%(-4%)

Fg Females
Days 0-2 17.7x2.0 18.121.9 17.7£1.9 14.2%1,5%(-20%

Days 56-58 18.322.1 19.012.2 18.5#2.3 18.322.0

dyalues represent giroup mzans (g/animal/day)sh.
EVa?ues in parentheses represent changes from control values.
“Significantly different from control value (p<0.05).
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The reproductive indices of Fg parents were comparable for all
groups during both litter (F-,a and Fyp) intervals. No
compound-related effects were noted in Fp parental clinical
signs, mortality, necropsy findings,- or histopathological
chservations.

At birth the body weights and number of pups in Fyz and Fyp
litters were comparable For all groups (Tables 17 and 18).
However, at the end of lactation, pup body weights at 3600 ppm
were significantly reduced when compared with controls for the
Fia (134  reduction) and F}? (17%  reduction) litters,
suggesting a compound effect. There were no adverse compound-
related effects noted in pup survival during either lactation
period. Body weights of Fypy animals selected to be parents of
the Fo Tlitters were sign1f}— cantly less in the 3600-ppm group
vhen compared with controls at the initiation of the premating
period; these differences were approximately 19% and 16% for
males and females, respectiveiy (Tables 22 and 23). At the end
of the premating period, the body weight gains of Fyp males in
the 3600-ppm group were significaently reduced (8% when compared
with controls), but the gains of females werz comparable to
controls. The body weight gains of Fqp females were cemparable
for all groups during both gestation and both lactation periods
(Table 23).

The food ceasumption of Fyp males was significently reduced at
the initiation of the premating pericd at 830 and 3600 pom (14%
and 286% less then controls, respectively; Tehie 24). Female food
consumption at the initiation of the premating period was signif-
icartly reduced only at 3600 ppm (20% when commared with
contreis; Table 23). tlaternal food consumption was generally
comparable for all groups during both gestation an¢ both
lactation perjods except for significant increasas reported at
200 ppwr at the end of the Ffirst lactation period and at 3500 ppm
at the start of the second lectation period when compared with
controls (Table 24); these changes do not appear to be compound-
related.

The fertility indices of Fy males were reduced in & significant
dose-related patlern during the Foy Titter iaterval, and the
fudex st 3800 pom was sienificantly different from control
{Table 18). Female fertility during this interval was less than
control valus at 800 and 3600 ppm, but thess differences were not
significant. During the Fop 1itter interval, males and females
hed roductions in fertility indices stimilar to thote noted during
the  Foy interval;  howsvzyr, the differences in  the Fpy
interval were net statistically significant (Tabie 38).

Ho compound-relatad effects were noted in Fy parsntal clinical
siens, mortality, necropsy, or histonatholegic findings.
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TABLE 22. Effects of Folpet on Fyp Male Rat Body Weignt and Body ¥Weight Change
furing the Premating Period

Dose Level {ppm)

0 200 800 3600

fean Body Weight (g) % S.D.

Study
initiation 71.5210.8 6.8+ 7.8 65.7% 8.8 57.6%13.7%(19%)2
(Bay 1)
End of
premating 508.8x49.7 502.3xz45.2 490.7238.3 464 .,1440.3%(9%
(Day 106)
#{ean Body Yeight Change (g} + S.D.
{Days
Premating 1-108) 439.6:43.6 432.0%41.9 423.7+36.0 405.0£36.97(8%)

“yalues in parentheses represent changes from control values.

*Signi?icant}y different from control value {p<0.05).
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TABLE 23.

Weight Changes

Effects of Folpet on Fyp Female Rat Body Weights and

G055092

Dose Level (ppm)

0 200 800 35600
tean Body Weight (g) 250

Study initiation .

{Day 1) 64.4£10.4 63.6%10.0 60.1% 8.1 53.8% 9.3%(16%)2
End of premating

(Day 106 283.3231.9% 283.9+29.1 275.02£25.6 268.3226.0
Start of 1st

gestation 285.1%26.2 271.1+27.0 275.6%24.5 255.7225.4%(10%)
£nd of 1st

gestation 378.6+38.6 382.5%33.2 385.8+38.7 359.3x32.2
Start of 1st

lactation 306.3:35.8 300.6+25.3 287.1£28.2 286.6£27.2
Cnd of st

lactation 317.7424.9 319.0%24.5 310.9x22.6 307.1x25.8
Stert of 2nd

gestation 318.2447.2 299.2+27.9 302.8%£26.5 290.1x27.8
End of 2nd

aestation 435.1£51.8 407.5x41.2 411.3237.5 404.7+31.0
Start of 2nd

tactation 345.7453. 4 320.3%34.6 328.2+£34.5 3719.6x30.1

fnd of 2nd
lactation

Fremating

1st gestation
st Jactation
Znd gestation
2nd lactation

358.1241.2

345.5%27.8

tiaan Body “eight Change (g) +SD

342.6%23.3

337.5x22.8

Byaives in parentheses represent changes from contrel values.

g

£43

i3

Significantiy diffevrent from control value (p<0.05).




TABLE 24.

Effects of Folpet on Food Consumption of Fyy

Dose Level {ppm)

800

nitiation

ad of prematin

Aitiation

ad of premating

tart of 1st
gestation
nd of st
gestation
tart of 1st
Tactation
i oof st
lactation
tart 2nd
gestation
ad of 2rd
cestation
tart of ¢nd
lactation
nd of 2nd
Tactation

en

HMales

11.2¢ 1.7%(14%)@

24 .4 2.0
Femzales

10.5% 1.5
17.7¢ 2.5

17.8¢ 2.0
i8.7x 5.0
18.5% 5.8
57.5212.7
21.2¢ 1.8
16.5¢ 4.8
20.5¢ 5.3
70.8+15.1

falues in parentheses represent changes form control values.

Significantly different from contrel value (p<0.05).

Parents in Ratls

~n N
w o

— N
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The body weights and numbers of Fy and Fy pups at birth were
comparable for alil groups; however, significant reductions in pup
weight were noted at the end of lactation during all Tlitter
intervals at 3600 ppm when compared with controls (Tabie 17). Ho
compound-related effects were noted in pup survival during
lactation (Table 18).

C. The following are differences between conclusions reported by the
study authors and those of the reviewers:

1. Results from chemical analyses suggest that the exposure
tevels were approximately 9, 150, 690, and 3200 pom rather
than the nominal wvalues of €, 200, 800, and 36CG0 ppm;
therefore, our assessment of effect levels was based on thes
analytical levels and not on the reported nominal concentra-
tions.

2. The study authors concluded that there were no compound-
related changes in reproductive parameters at any dose level
in this study. 1In contrast, we assess that the Fy male and
female fertility indices were adversely affected during both
Titter fintervals (Table 16). Decreases in fertility were
noted in all dosed groups; furthermore, a significant
dose-related trend in male fertility was observed during the
Foy 1itter interval, and the wvalue at 3600 ppm was
significantly different from control.

D. The following deficiencies in study design and reporting of data
have adversely affected the scientific validity of the study:

1. The study authors reporied that Fp males and females
assioned to the high-dose (3600 ppm) groups were significantly
lower in weignt than controls at study initiation; these
differences resulted {according to the study authors) from
the randomization program used in the study. This deficiency
confounded our assessment of potential compound-related
effects since the parental toxicity reported at this dose
Tevel was based primarily on reductions in body weights.

2. Saveral discrepencies were noted in the study report., Me
wiore not able to explain or justify some of these discrepan-
cics becauss the necessary data were not always available.
The following are examples of nmoted discrepancies as presented
in tables of this revias:

- Table 13: The number of pregnant animszts  during
gestation were reuorted as 21, 22, 20, and 1% for the O-,
200-, 800-, and 3.00-ppm groups, respective.y; however,
after deliveries there were 23, 22, 20, e« 18 litters,
raspectively.

(98]
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- Table 74: Similar to data in Table 13, the number of
pregnant animals during gestation were 20, 19, 19, and
16, respectively; the number of litters were reportedly
20, 2G, 20, and 17, respectively.

- Tables 15 and 1%6: Several discrepancies noted by the
reviewers are presented at the end of these table.

- Table 18: The mean numbers of Fj, pups in the control
group were reportedly 8.% at 1adta%1on day 0 and 9.6 at
tactation day 21. In the high dose group the mean number
of pups were 10.2 and 10.6 for these lactation days,
respectively. These apparent increases resulted from the
exclusion of 1litters with no surviving pups. These
exclusions should have been more clearly indicated by the
authors.

Item 15--see footnote 1.

16. CBI  APPEHDIX: tlaterials and Hethods (Appendix A); Frotocol
(Appendix B).




APPERDIX A

Materials and Methods




Folpet toxicology review

Page is not included in this covpy.
Pages éfz through /26 are not included in this copy.

The material not included contains the following type of
information:

____ Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procédures
Identity of the source of product ingredientéy
Sales or other commercial/financial information

A draft product label

The product confidential statement of formula
____ Information about a pending registration action
_XL FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




